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1. lNSTITUTIONAL. REPORTS AND DOCTORAL 
THESES 
Institut fiir Angewandte Mathematik 
der Universitiit Bonn 
Sonderforschungsbereich 256 
Wegelerstrasse 6, 5300 Bonn 1 
West-Germany 
Reports 
1. Ye, Rugang : Uber die Existenz, Regularitlt und 
Endlichkeit von Minimallliichen mit freiem 
Rand. 
2. Giaquinta, Mariano : Quasiconvexity, Growth 
Conditions and Partial Regularity; erscheint in: 
Abscheulssbuch des SFB 72. 
Lecture series 
Jost, Jiirgen : Das Existenzproblem fiir Minimal- 
&hen. To appear in: Jahresberichte DMV. 
Numerical Mathematics Department 
Centre for Mathematics and Computer Science 
P.O. Box 4079, 1009 AB Amsterdam 
The Netherlands 
Reports 
NM-R8701 -J.H.M. ten Thije Boonkkamp : The 
odd-even hopscotch pressure correction 
scheme for the computation of free con- 
vection in a square cavity. 
NM-R8702 -M. Louter-Nool : Translation of algo- 
rithm 539: Basic linear algebra subpro- 
grams for Fortran usage in FORTRAN 
200 for the Cyber 205. 
NM-R8703 -E.D. de Goede & F.W. Wubs : Explicit- 
implicit methods for time-dependent 
partial differential equations. 
NM-R8704 -P.J. van der Houwen & B.P. Sommeijer : 
Diagonally implicit Runge-Kutta- 
Nystrom methods for oscillatory prob- 
lems. 
NM-R8705 -P.J. van der Houwen, C. Boon & F.W. 
Wubs : Analysis of smoothing matrices 
for the preconditioning of elliptic 
difference equations. 
NM-R8706 -B.P. Sommeijer : A note on a diagonally 
implicit Runge-Kutta-Nystrom method. 
NM-R8707 -P.J. van der Houwen & B.P. Sommeijer : 
Improving the stability of predictor- 
corrector methods by residue smooth- 
ing. 
NM-R8708 -W.H. Hundsdorfer : Stability results for 
B-methods applied to a class of stiff 
differential-algebraic equations. 
NM-R8709 -M. Bergman : Implementations of ele- 
mentary functions in Ada. 
NM-R8710 -J. Kok : Design and implementation of 
elementary functions in Ada. 
NM-R8711 -J.J. Rusch : Some results obtained with 
the Roe and Steger dz Warming schemes 
for transsonic flows in a MG/finite 
volume method. (In Dutch). 






TW85 - M. Beckers and A. Haegemans : Construction 
of three-dimensional invariant cubature for- 
mulae (November 1986). 
TW86 - D. Goovaerts and R. Piessens : Some proper- 
ties of the solution of homogenous separable 
elliptic partial differential equations on a 
rectangle (November 1986). 
TW87 - D. Goovaerts and R. Piessens : On the loca- 
tion of the zeros of polynomials satisfying 
certain three term recurrence relations 
(November 1986). 
TW88 - P. Levrie and R. Piessens : Convergence 
Acceleration for Miller’s Algorithm (Febru- 
ary 1987). 
TW89 - P. Dierckx : FITPACK User Guide. Part 1: 
Curve fitting routines (April 1987). 
TW90 - D. Goovaerts and R. Piessens : The rate of 
convergence of Schwarz iteration in domain 
decomposition methods for separable equa- 
tions on a rectangle (April 1987). 
TW91 - M. Van Bare1 and A. Bultheel : A minimal 
partial realization algorithm for MIMO sys- 
tems. II: A matrix continued fraction (June 
1987). 
TW92 - M, Van Bare1 and A. Bultheel : An algebraic 
method to solve the minimal partial realiza- 
tion problem for matrix sequences (August 
1987). 
TW93 - M. Van Bare1 and A. Bultheel : A minimal 
partial realization algorithm for MIMO sys- 
tems. III: A parametrization of all solutions 
(August 1987). 
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RIMS SYMPOSIUM ON NUMERICAL 
ALGORITHMS AND MATHEMATICAL 
SOFTWARE 
Date: 26-28 November, 1987. 
Locution: RIMS Kyoto University, Japan. 
Other information: CAM-Newsletter 3, nr. 2. 
Contact address: 
Prof. Taketomo MITSUI 
Dept. of Information Engineering 
Fat, of Eng., Nagoya Univ. 
Nagoya 464, Japan. 
RAMANUJAN BIRTH CENTENARY YEAR 
INTERNATIONAL SYMPOSIUM 
ON ANALYSIS 
Date : 26-28 December, 1987. 
Location : Pune, India, 
Topics : Classical analysis. 
Contact address : 
Prof. N.K. Thakare 
Head, Department of Mathematics 
University of Poona 
PUNE-411007, India. 
FOURTH HAIFA MATRM CONFERENCE 
Date : 4-6 January, 1988. 
Location : 
Technion-Israel Institute of Technology, Haifa. 




Haifa 32000, ISRAEL 
INTERNATIONAL CONFERENCE OF 
COMPUTATIONAL MATHEMATICS III 
WORKSHOP ON MICROCOMPUTERS 
AND THE THIRD WORLD 
Date : 25-29 January, 1988. 
Location : Benin, Nigeria. 
Organizer : Simeon Ola Fatunla (FIMA, MSLAM). 
Invited speakers : 
Arieh Iserles (Cambridge, U.K.), M.M. Chawla 
(New Delhi, India), R. Mattheij (Toernooiveld, 
Netherland), John Miller (Dublin, Ireland), Rolf 
Jeltsch (Aachen, W. Germany), W. Ogana 
(Nairobi, Kenya), Bin Zhou (Texas, U.S.A.), 
George Corliss (Milwaukee, U.S.A.), Guo Ben-yu 
(Shanghai, China), H.P. Wynn (London, U.K.), P. 
Kaps (Innsbruck, W. Germany), Van der Houwen 
(Amsterdam, Holland), Uri Ascher (Vancouver, 
Canada), G. Hall (Manchester, U.K.), John Car- 
roll (Dublin, Ireland), J.N. Adichie (Nssuka, 
Nigeria), P. Albrecht (Dortmund, W. Germany), 
J.P. Lambert (Alaska, U.S.A.), J.D. Pryce (Bristol, 
U.K.), J.N. Sanx Zerna (Valladolid, Spain), Awele 
Madumezie (Ibadan, Nigeria), Emilio Spedicato 
(Bergamo, Italy). 
Other infonnution 
- Hotel accomodation is available in the neighbour- 
hood of the University of Benin, Ugbowo campus 
at about U.S. thirty dollars per night (accomoda- 
tion plus meals). 
- A limited number of papers will be accepted for 
presentation and publication along with the 
invited papers. Perspective contributors should 
submit a title and short abstract to the contact 
address, not later than November 15,1987. 
- The proceedings of the previous Conferences on 
Computational Mathematics I and II held in 1983 
and 1986 can be purchased directly from Boole 
Press, Dublin. 
Contact address : 
Simeon Ola Fatunla, Director 
Institute of Computer Science 
University of Benin 
P.M.B. 1154 
Benin City, Nigeria. 
N4 
Fourth GAMM-SEMINAR KIEL 
ROBUST MULTI-GRID METHODS 
Date: 22-24 January 1988. 
Location: Universitiit Kiel, Germany. 
other ftiformatfon : CAM-Newsletter 3, nr. 2. 
Contact address: 
Prof. Dr. W. Hackbusch 
Inst. Informatik und Praktische Math. 
CAU, Olshausenstrasse 40 
D-2300 Kiel 1, West-Germany. 
Sixt International Seminar on 
MODEL OPTIMIZATION IN 
EXPLORATION GEOPHYSICS 
Date : 3-6 February, 1988. 
Location : Free University of Berlin, Germany. 
Other infonaation : CAM Newsletter 3, nr. 2. 
Contact address : 
Prof. Andreas Vogel 
Inst. fiir Geophysikalische Wissenschaften 
Mathematische Geophysik FU Berlin 
Podbielskiallee 60, D-1000 Berlin 33 
West-Germany 
SECOND INTERNATIONAL CONFERENCE 
ON HYPERBOLIC PROBLEMS 
Date : 13-18 March, 1988. 
Location : RWTH Aachen, Fed. Rep. of Germany. 
Other information : CAM-Newsletter 3, nr. 2. 
Contact address : 
Rolf Jeltsch 
Inst. Geometrie und Praktische Mathematik 
RWTH Aachen, D-5100 Aachen 
Fed. Rep. of Germany 
ICONMIG’ZI 8 
6th international conference on 
NUMERICAL METHODS IN GEOMECHANICS 
Numerical methods have become a powerful means 
of solving many nonlinear problems in geomechan- 
its. Current developments are characterized by a 
steady expansion of nonlinear theories to describe 
the complex properties of soil and rock. Despite this 
continued development of theoretical principles, 
many problems remain to be- solved before these 
methods can be used as the basis for all engineering 
design work. 
Thus, the stated goal of this conference is to narrow 
the gap between theory and practice. Not only will 
the latest international developments be discussed, 
but their practical application will also be illus- 
trated. 
Above all, an attempt will be made to introduce new 
numerical models for describing geological materials, 
particularly discontinuum models. Another of the 
aspects to be treated by the conference will be the 
use of probabilistic methods in geomechanics. As in 
preceding meetings, work on programming tech- 
niques, especially mesh generation, will again be 
given detailed coverage. Examples of its application 
are expected to deal with tunnel and dam construc- 
tion. 
Date : 11-15 April, 1988. 
Location : Innsbruck, Austria. 
sponsors : 
- International Committee for Numerical Methods 
in Geomechanics 
- Austrian Society for Geomechanics 
- Austrian Federal Chamber of Engineers 
- Austrian Society of Industrial Construction Firms 
Topics : 
* Theory: 
- Constitutive laws of roch and soil 
- Modeling of joints and interfaces 
- Constitutive modeling of ice mechanics 
- Flow and consolidation 
- Rock hydraulics 
- Dynamics, earthquake problems, blasting 
loading 
- Modeling of infinite domains. 
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* Application and modeling : 
- Tunneling and underground openings 
- Dams 
- Soil/structure interaction 
- Mining 
- Interpretation of field measurements. 
* Software : 
- Computer programs in geomechanics 
- Mesh generation 
- Computer graphics 
- CAD in geomechanics 
- Use of microcomputers and personal com- 
puters. 
Other information : 
The Conference Proceeding will be published by 
Balhema, Rotterdam and will be available at the 
Conference 
The registration fee is U.S. $ 325, including one 
set of conference proceedings, the Welcome Recep- 
tion, a Baroque organ Concert and the Conference 
Banquet. 
The preliminary program of the conference is 
already available. 
Conferm Zanguage : English. 






Telex : (05) 73138 
Tel. (05222) 36521-274 
CONTROL 88 
Control 88 will, like Control 85, contain a mixture 
of practical application and applicable theory. The 
scope of the Conference will be wide to promote the 
interchange of information between academics and 
industrialists in the field of control, computing, sig- 
nal processing and instrumentation systems. 
Date : 13-15 April 1988. 
Location : University of Oxford, U.K. 





















Applications within industry 
Artificial intelligence 
Biomedical systems 
Computer aided control system design 
Computer control systems 
Fault detection 
Flexible manufacturing systems 
H infinity methods 
Large scale systems 
Man-machine interfaces 
Marine and aerospace 
Measurement and instrumentation 
Nonlinear sytems 
Optimisation and numerical methods 
Robotics 
Robust control systems design 
Self-tuning and adaptive control 
System identification and signal processing 
Transport systems. 
Contact address : 
IEE Conference Services 
Savoy Place 
London WC2R OBL 
United Kingdom. 
ICOMIDC-Symposium on 
MATHEMATICS OF COMPUTATION 
Date : 24-28 April, 1988. 
Locution : Ho Chi Minh City - Vungtau, Vietnam. 
organfzers : 
- International Council On Mathematics in 
Developing Countries (ICOMIDC) 
- National Centre for Scientific Research of Viet- 
nam. 
Topics : 
- Numerical methods in algebra 
- Numerical methods for solving differential equa- 
tions 
- Computational probability and statistics 
- Numerical simulation 
- Mathematical programming 
- Algorithms for discrete problems 
- Computational complexity 
- parallel computation etc. 
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Other informutlon : 
The sympsoium fee for a participant is appproxi- 
mately US % 250. It covers accommodation from 
23-28 April 1988 in hotel room, full board meals 
and transport for one person. 
Conference language : English. 
Contact address : 
Prof. Phan Dinh Dieu 
NCSR Vietnam, Vien Khoa hoc Vietnam 
Nghiado, Tuliem, Hanoi, Vietnam 
E.B.E.M. 
European Boundary Element Meeting 
ICNMS 88 
International Conference on 
NUMERICAL MATHEMATICS 
The main purpose of the conference will be that of 
providing an up-to-date description of the present 
status and future prospects for research and applica- 
tion on Numerical Mathematics. 
Date : 30 May - 3 June, 1988. 
Location : National University of Singapore. 
Organizers : 
- Department of Mathematics, Nat. Un. Singapore 
- Singapore Mathematical Society. 
Sponsor : Southeast Asian Mathematical Society. 
Date : 8-10 May, 1988. 
Location : Brussels, Belgium. 
Organizer : Jean-Louis Migeot. 
Topics : There will be 
- “Problem oriented” sessions on 
1. Stress and displacement analysis problems 
2. Potential problems 
3. Flow problems. 
- “Technique oriented” sessions on 
1. Edges, corners and singularities 
2. System’s inversion 
3. Numerical integration 
4. Treatment of body teerms. 
Other information : 
- For those interested, a tutorial on the BEM will 
be organized at the ULB (Universitd libre de 
Bruxelles) on May 8th between 8 and 12 AM. 
This 3-hour lecture will provide attendants with 
a basic knowledge on the BEM. 
- The conference fee is 12.500 BEF and includes 
lunches/coktails/tea dz coffee breaks and all other 
conference material. 
Conference Zanguage : English. 
Contact address : 
Pascal Escoyez, D.B.M. sprl 
203 avenue Louise, box 8 
B-1050 Brussels, Belgium 
Tel.: + 32.2.6408909 
Telex: 57620 EURCOR Attn EBEM. 
Invited speakers : 
Spaekers who have tentatively accepted invita- 
tions to give one-hour survey talks and 30- 
minute talks will include : 
- From Asia dz Australia: Lee S.L., Mori M., 
Sloan I.H., Yamamoto T. 
- From Canada: Russell R.D., Sharma A., Stan- 
ton R.G. 
- From Europe: Baker C.T.H., Brezinski C., 
Buliih R., Butzer P.L., Ciarlet P.G., Collatz 
L., Elliot E.M., Erdiis P., Gatteschi L., Hadjidi- 
mos A., Hansen P.C., Kress R., Mattheij 
R.J.M., Nickel K., Niethammer D.W., Stetter 
H.J., Thomee V., Twizell E.H., van der 
Houwen P.J., Wait R. 
- From the U.S.A.: Babuska I., Glowinski R., 
Golub G.H., Gragg W.B., Greenspan D., Isaac- 
son E., Iserles A., Keller H.B., Kreiss H.O., 
Lakshmikantham V., Lambert J.P., Meyer 
G.H., Micchelli C., Parlett B.N., Pereyra V., 
Rall L.B., Scott M., Shampine L.F., Smale S. 
- From S. America: Lentini M. 
Other info77nation : 
There will be short oral/poster presentions of 
contributed papers on topics related to numerical 
mathematics. 
Contact address : 
Secretary I.C.N.M.S. 
Department of Mathematics 
National University of Singapore 
Kent Ridge, Republic of SINGAPORE 0511 
THE SECOND INTERNATIONAL CONFERENCE 
on 
VECTOR AND PARALLEL COMPUTING 
Date: 6-10 June, 1988. 
Location: Tromso, Norway. 
Other information: CAM-Newsletter 3, nr. 2. 
Contact address: 
Berit Hilt 
Bergen Scientific Centre 




IBM VNET: BERMQBSCVM 
IMA Conference on 
APPLICATIONS OF MATRIX THEORY 
Date : 5-8 July, 1988. 
Lmation : University of Bradford, England. 
Topics : 
- Numerical analysis 
- Statistics 
- Optimization 
- Control theory 
- Signal processing 
- Mathematical programming 
- Ecology 
- Economics 
- Operational research. 
Invited speakers : 
J. Alan George, J.C. Gower, N.J. Higman, C.R. 
Johnson, Thomas J. Laffey, M.J.D. Powell, J. Reid 
and P. Van Dooren. 
Contact address : 
The Deputy Secretary, The Ih4.A 
Maitland House, Warrior Square, 
Southend-on-sea, Essex, SSl 2JY 
England 
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2nd Shrivenham International Conference on 
ALGORITHMS FOR APPROXIMATION 
This conference will provide an opportunity for the 
exchange of ideas in current research in the field of 
approximation of functions and data, with an 
emphasis on the design and analysis of algorithms 
and applications of approximation theory to practi- 
cal problems. 
Date : 12-15 July, 1988. 
Location : RMCS, Shrivenham, U.K. 
Organizers : M.G. Cox, A.E. Daman, J.C. Mason. 
Sponsor : Cranfield Institute of Technology. 
Invited speakers : 
I. Barrodale (Victoria, Canada), W. Dahmen 
(Bielefeld), J.A. Gregory (Brunei), E. Grosse (AT 
& T. Bell Labs., U.S.A.), T. Lyche (Oslo), J.C. 
Mason (RMCS, Shrivenham), M.J.D. Powell 
(Cambridge), L.L. Schumaker (Texas A dz M), 
L.N. Trefethen (MIT, Boston), G.A. Watson 
(Dundee). 
Other information : 
- Participation in the Conference is by invitation 
only. If you would like to be considered, please 
contact A. Daman, at the address given below. 
- It is expected that up to 50 contributed papers 
selected by the organizing committee, will aso be 
presented. The proceedings of the conference will 
be published and will be available shortly after 
the conference. 
- On July 11, a Mini-Symposium will take place at 
Shrivenham on “Recent developments in scientific 
software and systems”. The speakers will include 
M.G. Cox (NPL, Teddington), C.W. Cryer (Mun- 
ster), L.M. Delves (Liverpool), I.S. Duff 
(Harwell), P.W. Gaffney (IBM, Norway) and G.T. 
Symm (NPL, Teddington). 
- Charges have not been finalized but will be of the 
order of 50 for the mini-symposium, 75 for 
the conference and 100 if attending both 
(excluding full-board accomodation). 
Contact address : 
Anne Daman 
Computational Mathematics & Software Group 
RMCS (Cranfield), Shrivenham, Swindon, Wilts., 
England. 
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12 th IMACS World congress on 
SCIENTIFIC COMPUTATION 
Data 18-22 July, 1988. 
Location : Paris, France. 
sponsar : 
IMACS (International Association for Mathemat- 
ics and Computers in Simulation). 
Topics : 
- Simulation of Electrical Machines 
- Simulation Software 
- Parallel Computation 
- Modelling and Simulation of Biological Systems 
- Partial Differential Equations 
- Nuclear Power Plants Modelling and Simulation 
- Energy Systems Modelling 
- Integral Equations 
- Ordinary Differential Equations 
- Stochastic Systems Modelling 
- Computational Electromagnetics 
- Control Systems and Robotics 
- Expert Systems in Mathematical Modelling 
- Bond Graph Modelling. 
- Computational Acoustics 
- Computing and Simulation for Management Sys- 
tems. 
Other information : 
- There will be plenary sessions giving an overview 
of the statedf-the-art and the (prospected) future 
development in some selected fields. The other 
sessions will be arranged into subject areas. Each 
subject area will consist of a group of technical 
sessions, poster sessions, panel discussion sessions 
and case study sessions. 
- The time schedule is as follows 
* Draft papers must reach the Congress Scre- 
tariat before September 1, 1987. 
* Nottication of the acceptance or rejection to 
the authors by November 30,1987. 
* Final papers must reach the Congress Secre- 
tariat before February 15, 1988. 
* Early registration must reach the Congress 
Secretariat by June 15,1988. 
- The Institut Industriel du Nord (I.D.N.) is the 
host of the Congress. The Congress will take 
place in two neighbouring old institutions : the 
SORBONNE and the LYCEE LOUIS-LE-GRAND, 
both situated in the “QUARTIER LATIN”, the 
central area of PARIS. 
Contact address : 
Secretariat IMACS World Congress 
Institut Industriel du Nord 
B.P. 48 
59651 Villeneuve D’ASCQ Cedex, France 
Tel.: (33) 20 91 01 15 
Telex: EUNOR 131 339 Code 350. 
ISEMA-88 International Symposium on 
ENGINEERING MATHEMATICS & APPLICATION 
Date : 25-30 July, 1988. 
Locatfon : Beijing, China. 
organizers : 
- Chinese society of Electrical Engineering 
- Chinese Association of Automation 
- Chinese Association of Computation Mathematics 
- NECIEPE. 
Topics : Topics to be covered include 
- Theoretical and methodological developments of 
engineering mathematics 
- Applications, including for example those to net- 
works, electrical machines, power systems, 
hydraulic science, computer science and 
mathematical engineering education. 
Conference language : English. 
Contact address : 
Mr. Ma Guobin, ISEMA-88 
No. 1, Lane 2, Baiguang Road 
P.O. Box 2905, Beijing, China 
Telex No. : 22466 MWREP CN 
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Third international congress on 
COMPUTATIONAL AND APPLIED MATHEMATICS 
Date : Xi-30 July, 1988. 
L.ocation : University of Leuven, Belgium. 
Organizers : 
F. Broeckx, M. Goovaerts. R. Piessens, L. 
Wuytack. 
sporlsors : 
NFWO (Belgian National Science Foundation) 
Topics : 
The congress will concentrate on the analysis of 
computational techniques for solving real 
scientific problems. There will be sessions on : 
- Parallel algorithms 
- Numerical conformal mapping 
- Constructive techniques for solving ordinary 
and partial differential equations 
- Computational complex analysis 
- Numerical quadrature and integral equations 
- Numerical software 
- Computational techniques in operations 
research and statistics 
- Numerical aspects of special functions. 
Invited speakers : 
H. Brunner (Canada), L.N. Trefethen (U.S.A.), P. 
Van Dooren (Belgium), Li Ta-tsien (China), I.S. 
Duff (England), H.A. van der Vorst (The Nether- 
lands), P. Rabinowitz (Israel), H. Nagasaka 
(Japan) and T. Watanabe (Japan). 
Other info7mation : 
- A limited number of short communications (20 
minutes duration) will be accepted for presenta- 
tion. Participants who would lie to present a 
paper should submit a title and a short abstract 
(at most 1 page) not later then January 31, 1988 
to the address below. 
- Invited and selected papers will be published by 
North-Holland. 
- The participation fee will be 21.000 BF per per- 
son. This includes accommodation (room, break- 
fast, lunch, conference dinner, welcome drink, 
refreshments, coffee), the registration fee and the 
proceedings. 
For accompanying persons an additional amount 
of 10.000 BF per person will be charged. This 
includes accommodation (see above). 
Contact address : 
Prof. Dr. F. Broeckx 
R.U.C.A., Middelheimlaan 1 
B-2020 Antwerpen, Belgium 
Tel.: 03/2180784. 
Conference on 
NUMERICAL METHODS AND APPLICATIONS 
Date : 22-27 August, 1988. 
Location : Sofia, Bulgaria. 
sponsors : 
- Bulgarian Academy of Sciences 
- Sofia University “KL.OHRIDSKY” 








General Methods of Numerical Analysis and 
Numerical Algebra 
Numerical Methods for solving ODE 
Numerical Methods for PDE (Finite Differences, 
BEM, FEM) 
Parallel Algorithms 
Applications (Numerical Experiments). 
Contact address : 
Conference on Numerical Methods 
and Applications, P.O. Box 373 
1079 Sofia, Bulgaria. 
13th International Symposium on 
Mathematical Programming 
Date : 29 August - 2 September, 1988. 
LocatIon : Chuo University, Tokyo, Japan. 
Organizer : Prof. Masao IRI. 
Contact address : 
Organizing Committee for the 13 th International 
Sympsium on Mathematical Programming 
c/o The Operations Research Society of Japan 
Gakkal-Center Bldg. 2-4-16 Yayoi, Bunkyo-ku, 
Tokyo 113 Japan. 
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3. AVAILABLE SOFTWARE 
8. FORTRAN SUBROUTINES OF THE CLASSICAL TOTAL LEAST SQUARES COMPUTATION, THE PAR- 
TIAL SINGULAR VALUE DECOMPOSITION AND THE PARTL4L TOTAL LEAST SQUARES COMPUTA- 
TION. 
1. DTLS (classical total least squares). 
The subroutine DTLS solves the Total Least Squares (TLS) problem which assumes an overdetermined set 
of linear equations AX=B where both the data matrix A as well as the observation matrix B are inaccurate. 
Golub and Van Loan developed an algorithm based on the singular value decomposition (SVD). However 
in some cases, called nongeneric, their algorithm fails to compute a finite TLS solution. We generalized 
their TLS computations in order to solve these nongeneric TLS problems. DTLS summarizes the TLS com- 
putations including the proposed generalization. 
Similarly to the algorithm of Golub and Van Loan, the computations involve a complete SVD of the aug- 
mented matrix [A;B]. The routine allows more than one vector in B. It also solves determined and under- 
determined sets of equations by computing the minimum norm solution. 
2. PSVD (partial singular value decomposition). 
The subroutine PSVD computes a basis of the left and/or right singular subspace of a matrix corresponding 
to its smallest singular values. The dimension of the desired subspace may be fixed or depend on a given 
upper bound for those smallest singular values. 
As only a basis of the desired singular subspace is needed, the classical Singular Value Decomposition 
(SVD) algorithm is modi&d in three ways. First, the Householder transformations of the bidiagonalization 
are only applied to the base vectors of the desired singular subspace. Second, the bidiagonal is only par- 
tially diagonalized and third, the convergence rate of the iterative diagonalization is improved by an 
appropriate choice. between QR and QL iteration steps. Depending on the gap, the desired numerical accu- 
racy and the dimension of the desired subspace, PSVD can be three times faster than the classical SVD algo- 
rithm while the same accuracy can be maintained. The new algorithm can be successfully used in total 
least squares applications, in the computation of the null space of a matrix and in solving (non) homogene- 
ous linear equations. 
3. PTLS (partial total least squares). 
The subroutine PTLS solves the Total Least Squares (TLS) problem AX-B by using a Partial Singular Value 
Decomposition PSVD, hereby improving the computational efficiency of the classical TLS algorithm (a fac- 
tor 2 approximately). The compuutational improvement of PTLS is based on the observation that the TLS 
solution can be computed from any orthogonal basis of the right singular subspace corresponding to the 
smallest singular values of the augmented matrix [A;B]. The dimension of this subspace may be determined 
by the rank of [A;B] or depend on a given upper bound (e.g. a pertubation level) for those smallest singular 
values. The routine PTLS allows more than one vector in B. It also solves determined and undertermined 
sets of equations by computing the minimum norm solution. 
It should be noted that all routines make use of the LINPACK library. They are written in Fortran 66 and are 
fully documented. They have been succesfully implemented on a VAX 780 and an IBM 3030 and 4381PO3. The 
routines are distributed free of charge, but a small compensation is required to cover handling cost. To obtain a 
magnetic tape copy, of one or more routines, or for further information contact : 
Dr. ir. Sabine Van Huffel 
ESAT Laboratory, Dept. Electr. Eng. 
K.U.Leuven 
Kardinaal Mercierlaan 94, B-3030 Heverlee, Belgium. 
tel. 016.22.09.31, Fax. 016.22.18.55 
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